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$Y(t)= \frac{1}{k_{B}T}\langle\tilde{I};\tilde{I}(t)\rangle_{eq}$ . (3)
1
1 ( )
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$I(t)$ $S_{I}^{eq}(\omega)$
$l_{\check{\llcorner-}}$ .
$S_{I}^{eq}( \omega)=2k_{B}T{\rm Re}[Y(\omega)]\frac{\beta\hslash\omega}{2}\coth\frac{\beta\hslash\omega}{2}$ . (4)





















$F$ (nonequilibrium steady state, NESS)
$f(t)$ ($F$ ) NESS
( ) PumP-probe
experiment $F$ NESS pump $f(t)$ NESS ( )
probe
$A$ $\triangle A(t)$ $f(t)$ :
$\triangle A(t)\equiv\langle A\rangle_{F+f(t)}-\langle A\rangle_{F}$ . (6)























$\hat{\rho}_{tot}^{f}(t)$ von Neumann eq. :
$i \hslash\frac{\partial}{\partial t}\hat{\rho}_{tot}^{f}(t)=[\hat{H}_{tot}-\hat{B}f(t),\hat{\rho}_{tot}^{f}(t)]$ . (10)
$\hat{\rho}_{tot}^{f}(t_{0})=\hat{\rho}_{tot}(t_{0})$ (11)
NESS $f(t)$ $f(t)$
1 ( $!$ )
1 :
$\Phi_{F}(\tau)=\frac{1}{i\hslash}\prime h(\hat{\rho}_{tot}(t’)[\hat{B},\dot{A}(\tau)])$ . (12)
$A(t)\equiv e^{\pi^{\hat{H}_{tot}t}}\hat{A}e^{\frac{-i}{\hslash}\hat{H}_{tot}t}i$ . (13)


















Eqs. (4), (5) FDR
Eq. (15) Eq. (16) Eq. (15)
Eq. (14) Eq. (16)
(wrong) $\Phi_{F}(t)=\frac{1}{k_{B}T}\langle\dot{B}$ ; $\check{A}(t)\rangle_{F}$ (17)
Eqs. (4), (5)
(wrong) $S_{I}^{F}( \omega)=2k_{B}T{\rm Re}[Y(\omega)]\frac{\beta\hslash\omega}{2}\coth\frac{\beta\hslash\omega}{2}$ , (18)










$S_{exs}(\omega)=S_{I}^{F}(\omega)-2k_{B}T{\rm Re}[Y(\omega)]$ . (20)
$S$
$xs$
( $\omega\ll\tau,$ $\tau$ ) $\langle I\rangle_{F}$
$S_{exs}\simeq\{\begin{array}{ll}0 (|\langle I\rangle_{F}| \text{ } I_{0})W(|\langle I\rangle_{F}|-I_{0}) (|\langle I\rangle_{F}|\gg I_{0})\end{array}$ (21)
2 RCR FDR RCR FDR (




$W$ $I_{0}$ ( )
($W$ Fano ) Eq. (21)
( ) FDR $F$




Eq. (22) ( )
FDR
NESS NESS density operator
$\hat{\rho}_{F}$
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